Heavy metalÐvariations on a theme!
Over the last decade researchers in human nutrition and related ®elds must have noticed the rapidly increasing use of stable isotope labelled substrates as metabolic probes to investigate aspects of amino acid, fatty acid and carbohydrate metabolism. Indeed the pioneers in these research areas, Rudolph Schoenheimer and David Rittenberg at Columbia University, New York were active some sixty years ago, before radioactive isotopes had been discovered. However an appreciation of growth in the use of stable isotope tracers in the study of inorganic metabolism is far less widespread. The appearance of this volume, which is to my knowledge the ®rst of its kind, will redress this balance.
This compact, practically focussed handbook which can be viewed as a`workshop manual' accounts for both theory and practice required for studying inorganic metabolism in humans. Nutritional techniques, sample handling, quanti®-cation of stable isotopes (neutron activation and mass spectrometry) and future developments form the four major divisions of the book which are spread over thirteen chapters. The section on nutritional techniques covers the characteristics of inorganic metabolism of relevance to stable isotopes and thence develops ideas and practicalities of intrinsic and extrinsic labelling of nutrients. Earlier developed concepts of diet labelling, urinary monitoring, the application of faecal monitoring, plasma appearance curves and tissue retention of label are discussed in depth, and speci®c examples and required calculations are provided. The latter methodology has been employed exclusively to monitor the incorporation of Fe into haemoglobin. Other metal isotopes considered with respect to speci®c applications are Ca, Cr, Cu, Zn, Mg, Se and Mn. Sample collection, handling, preparation and preprocessing before isotope enrichment measurement are particular important aspects of inorganic tracer studies, and these are detailed in the second part of the book.
Most researchers in the broad area of nutrition will have some awareness of mass spectrometry as a general quantitative analytical technique; but what are EIMS, GCaMS, FABMS, TIMS or even ICP-MS? Expansion reveals them as electron impact, gas chromatography, fast atom bombardment, thermal ionisation and inductively coupled plasma mass spectrometry. There is a common structure to the four chapters relating to these specialised mass spectrometric techniques which readers not familiar with these analytical procedures can understand. Principles, mass analysis and ion detection, sample preparation, accuracy, precision and sensitivity of isotope enrichment determination are all clearly presented.
The ®nal section highlights expected developments, both in the increased sensitivity of isotope enrichment quantitation, and their application in elucidating more clearly the biology and biochemistry of inorganic nutrients at the molecular and cellular level.
Three appendices provide useful descriptions of terms and acronyms in the ®eld and are completed by a listing of suppliers of both inorganic stable isotope probes and mass spectrometers. Despite recent problems in Eastern Europe it appears that supplies of inorganic tracers have not been compromised too severely, but early forward planning of proposed studies is in order. Finally some 300 references, mostly from the last decade, make this publication a must for scientists currently entering research in this area, those intending to do so in the future and to those actively engaged in inorganic nutrient metabolism at this time. I thoroughly commend this excellent, well edited publication, introducing the heavy isotopes of inorganic elements and their potential in human metabolic research.
D Halliday
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